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I.  INTRODUCTION 

The  purpose  of  this  paper  is  to  provide  an  overview,  both  subjec- 
tively and  numerically,  of  the  climate  of  San  Francisco.     It  is  a 
compilation  of  data  archived  at  San  Francisco  WSO(AV) ,  spanning  a  125- 
year  period  and  is  primarily  an  attempt  to  bring  together  under  one 
cover  as  much  of  this  data  as  possible.     In  a  city  such  as  San  Francisco 
with  a  multitude  of  widely  diversified  microclimates,  any  summary  such 
as  this  must  be  taken  in  the  context  of  a  random  sample. 

I  wish  to  express  my  gratitude  to  those  persons,  past  and  present, 
at  San  Francisco  WSO(AV)  whose  previous  efforts  at  organizing  these 
records  made  my  work  infinitely  easier.    Additionally,  I  thank  Tom 
Lofi'man  (KRON-TV,  San  Francisco)  whose  expertise  in  early  San  Francisco 
climate  filled  in  many  data  gaps  of  the  first  25  years  of  record. 

II.     GEOGRAPHICAL  AND  CLIMATOLOGICAL  SUMMARY 

San  Francisco  spreads  out  over  about  forty-five  square  miles  of 
urbanized  peninsula  with  the  Pacific  Ocean  to  the  west,  San  Francisco 
Bay  to  the  east,  and  the  narrow  straits  of  the  Golden  Gate  in  the  north. 
The  city  is  built  over  and  around  a  series  of  hills,  ranging  to  936  feet, 
formed  by  the  San  Andreas  Fault  as  part  of  the  Coast  Range. 

The  primary  influence  upon  San  Francisco's  weather,  being  in  the  mid- 
latitude  westerlies,  is  the  proximity  of  a  large  body  of  water  to  the 
west  (the  Pacific  Ocean).     The  resulting  climate  is  characterized  as 
Mediterranean  (Etesian) ,  which  is  represented  by  only  a  handful  of  other 
locales;  notably  parts  of  southern  Europe  and  North  Africa,  central  Chile 
and  the  western  coasts  of  Australia  and  South  Africa.     This  is  a  climate 
which  is  mild  and  temperate  with  dry  summers  and  wet  winters  (classified 
by  Keppen  as  Cs,  "temperate  rainy,  with  dry  summer"  and  by  Thornwaite  as 
"subhumid  and  mesothermal  with  a  summer  water  deficiency") . 

Also  a  contributing  factor  is  the  topography  of  San  Francisco,  with 
hills  dividing  the  city  into  numerous  microclimates;  the  most  pronounced 
differences  being  the  often  foggy  coastal  section  compared  to  the  sunnier 
sections  east  of  the  hills.     Except:  for  site  #10  (Figure  1)  ,  all  of  the 
observations  are  from  sites  in  the  downtown  area  in  the  northeast  quadrant 
of  the  city.     Additionally,  the  gaps  in  the  hills,  especially  the  Golden 
Gate  (the  only  passage  to  the  interior  at  sea  level) ,  allow  winds  and  fog 
to  penetrate  inland.     San  Francisco's  temperate  nature  belies  the  fact  that 
there  are  seasons,  as  the  changes  are  somewhat  subtle,  blending  from  one  to 
the  other  gradually, 
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Each  season's  weather  is  governed  by  the  location  of  an  area  of  high 
pressure  (the  Pacific  High)  centered  over  the  eastern  Pacific.     As  the 
sun  moves  north  and  south  from  season  to  season,  so  does  the  location  of 
the  Pacific  High,  greatly  influencing  the  weather  in  the  city  by  the  Bay. 

Spring  finds  the  High  establishing  itself  off  the  northern  California 
coast,  a  position  it  will  occupy  through  the  summer,  except  to  possibly 
weaken  enough  to  allow  an  errant  April  storm  to  slip  into  the  city.  This 
position  intensifies  the  westerlies,  while  inland  heating,  with  resulting 
lower  pressures,  sets  up  a  pattern  of  afternoon  and  evening  sea  breezes. 
Along  with  these  winds,  coastal  stratus  and  fog  (formed  by  moist  air 
adverting  oyer  the  cold  water  of  the  California  Current  along  the  coast) 
spreads  inland  during  the  nighttime  hours.    Most  summer  days  find  the 
mornings  overcast,  with  the  sun  gradually  evaporating  the  stratus  over 
the  city  by  noontime.     Dense  stratus  often  lingers  just  to  the  west, 
over  the  cold  Pacific  waters,  ready  to  move  inland  come  evening. 

The  above  mechanism  acts  to  air-condition  San  Francisco  and  keep  the 
average  maximum-minimum  in  a  range  between  fifty  and  sixty  degrees.  If 
the  High  builds  too  far  north  and  east,  with  a  resulting  offshore  flow, 
then  skies  are  clear  and  temperatures  soar  into  the  eighties  or  nineties 
for  a  couple  of  days,  until  the  stratus  returns. 

Early  Autumn  finds  the  Pacific  High  starting  to  move  south  for  the 
winter,  cutting  off  the  sea  breezes  and  making  September  and  October  the 
year's  warmest  months.     Even  at  that,  on  the  average,  only  two  days  a 
year  exceed  ninety  degrees.     Early  October  also  finds  the  first  Pacific 
storms  of  the  season  slipping  into  central  California,  with  San  Francisco 
measuring  precipitation  on  about  four  days. 

November  brings  more  and  more  cloudy  days  as  the  storm  track  from  the 
Gulf  of  Alaska  drops  southward  with  the  early  winter  sun.     Most  of  the 
fronts  that  reach  the  Bay  Area  are  occluded  and  lack  the  vigor  of  those 
reaching  the  north  coast.     Each  month  through  March  averages  about  ten  or 
eleven  days  of  measurable  rain  which  accounts  for  85%  of  the  yearly  total. 
Following  frontal  passages,  the  southeasterly  winds  shift  to  the  north-  : 
west  and  become  blustery  in  the  clear-,  cold  Arctic  air. 

Freezing  temperatures  have  been  recorded  on  just  eight  occasions  (all 
in  December  and  January)  in  San  Francisco;  measurable  snowfall  is  almost 
as  rare,  occurring  only  nine  times  (the  last  being  in  January  1952). 
These  events  are  rare  due  largely  to  the  urbanized  nature  of  the  city,  as 
surrounding  areas  experience  such  occurrences  almost  annually. 

March  and  April  bring  sunnier  skies  and  gradually  warming  temperatures 
as  the  Pacific  High  slowly  moves  north  again  to  its  summertime  position. 
Thus  the  pattern  begins  to  repeat  itself  as  the  fog  starts  to  reform  on 
the  coast  and  the  westerly  sea  breezes  return. 

i  t 
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III.     HISTORICAL  SUMMARY  OF  WEATHER  OBSERVATIONS 


The  first  weather  observations  in  San  Francisco  were  taken  at  the 
Presidio  of  San  Francisco  in  1847,  but  the  consecutive  record*  did  not 
begin  until  two  years  later.     Thomas  Tennet  arrived  in  San  Francisco 
during  the  Gold  Rush  of  1849  and  began  rainfall  records  August  14,  1849, 
and  temperature  data  on  September  1,  1849. 

In  1871  the  U.  S.  Army  Signal  Service  took  over  the  observations  on 
an  official  basis  and  it  is  from  that  time  forward  that  the  more  detailed 
records  (such  as  maximum  hourly  rainfall)  are  available.  Currently, 
observations  are  taken  by  remote  sensors  on  the  roof  of  the  Federal 
Office  Building  for  rainfall  and  temperatures  and  relayed  to  the  Weather 
Service  Office  at  San  Francisco  International  Airport. 
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